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On a Parasite found in Persons suffering from Enlargement 
OF THE Spleen in India, Second Report. 

« 

I N iTiy first report I recorded briefly the result of the researches of different 
observers on the parasite recently discovered by Leishman and Donovan in 
cases of tropical splenomegaly. Such investigations, in many cases of enlarged 
spleen, have shewn in blood drawn during life from the spleen and liver or in films 
of these organs post-mortem the presence of certain very definite bodies of peculiar 
nature and uniform morphology. In the case of preparations made during life 
a matrix-like substance is conspicuous in which many of the bodies lie embedded. 
The actual nature of the matrix has given rise to much discussion. It is con- 
sidered by Laveran and Mesnil to be altered red corpuscle, by Ross a parent 
mass producing the bodies, by Manson and Low it is termed a "zooglea mass.” 
In my last report I gave many reasons for considering the matrix to be largely, 
if not entirely, the fragmented, budded and vacuolated cytoplasm of cells in which, 
in sections, the bodies are seen lying. 

In all the researches mentioned the attention of the observer had been entirely 
occupied with the presence of the parasite in the blood. 

Wright’s announcement that similar or very closely related bodies occurred 
in large numbers in the tissues of tropical ulcer gave rise therefore to considerable 
surprise. 

The microscopical appearances of tropical ulcer were described by Cunningham 
in 1885.' He notes extensive infiltration of the corium and subcutaneous tissues 
by granulation tissue containing bodies which he considered to be parasitic in 
nature. From Cunningham’s drawings it would appear that these were macro- 
phages or other cells containing the bodies described by Wright, though 
Cunningham figures no structure in these latter and terms them nucleoid bodies. 

Wright ° defines tropical ulcer as a single or multiple focal lesion of the skin 
characterised by the formation of elevated and indurated areas which ulcerate and 
eventually cicatrise. He draw's attention to the resemblance to certain forms 
of cutaneous tuberculosis and syphilis. He describes, and gives photographs, 
shewing an extensive infiltration of the corium and subcutaneous tissue with 
cells. In addition to plasma cells and various kinds of lymphoid cells, he notes 
large cells with vesicular nuclei, the cytoplasm of which contains numerous 
peculiar bodies having a very constant morphology and structure. An examina- 
tion of the excellent photographs of these bodies leaves no doubt as to their 
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lorphological identity with the forms seen in cases of enlarged spleen in 
dadras. Wright describes the bodies as largely occurring in the cytoplasm of 
ells, especially of the large cells with vesicular nuclei. His photographs shew 
tiat the great majority of the bodies are situated in the cytoplasm of these cells 
/hich appear identical with those I have already described in the spleen, liver, 
nd bone-marrow and which I have termed macrophages. 

Wrishds discovery would appear to modify considerably existing views as to 
he nature of the parasite, since the presence of the bodies in immense numbers 
n the cytoplasm of infiltrating cells in a focal shin lesion seems opposed to their 
upposed role as parasites of the red cell or even as solely parasites of the 
)iood. I.averan and Mesnil,^ however, still maintain the relation of the parasite 
0 piroplasraa. Examining slides sent to them by Donovan, they describe very 
.mall and aie forms in the peripheral circulation which may be free or may be 
lituated i’ an unaltered red cell. The small size, the evident great rarity and 
'Specially the absence of the characteristic double chromatin masses make the 
elation of these forms to the parasite very doubtful. 1 have examined both peri- 
iheral and splenic blood for appearances which would seem to point to the origin 
)f the bo 1 es in the red cells, but without result. 

In n.i hrst paper I drew attention to certain very definite clinical features of 
his disea vhich is, as a rule, readily diagnosed. I also described three autopsies 
md gave (..e result of an examination of some of the organs and tissues. In the 
3resent rc fiit I shall consider the results arrived at under the following heads 
(p V description of four further autopsies. 

(s) '< he salient and pathological nature of the disease, 
j The relation of the parasite to the tissues of the host, especially 
demonstrating a type of infection in which the vascular endothe- 
lium is principally implicated. 

(4 ^ ertain points in the morphology of the parasite and in the nature of 

the “ matrix ” or " zooglea mass,” 

(5' . comparison of the conditions found fosUmoriem in infection with 

the new parasite with those found in trypanosomiasis. 

Autopsies in fatal cases of the disease. 

4,- -Child aged about 12. Emaciation marked. Death from 

cancrum <■'/ 

Splir' i i ch enlarged, of firm consistence and dark red in colour, but not 
pigmented. 

Livi /■ cojT- derably enlarged ; very pale and mottled in appearance. On sec- 
tion the mfiitiiTig, was seen to be due to the presence of new tissue of pale hue 
replacing tl'.e centre of the lobule and extending about half way to the periphery. 
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The line of demarcation between the pale tissue and the darker liver tissue was 
very distinct. Microscopical examination shewed that the above appearances 
were due to the fact that in the centre of the lobule the liver cells were markedly 
atrophied, and the liver substance almost replaced by the large cells described in 
the last report. 

Intestines.—The mucous membrane was pale, but otherwise quite normal in 
appearance. 

The lymphatic glands behind the mesentery were about the size of beans 
and of normal appearance. 

A large h(smorrhage was present under the peritoneum of the under 
•surface of the diaphragm extending over several square inches. Several smaller 
haemorrhages were present in the neighbourhood. Prior to death the spleen had 
not been punctured. 

The (esophagus was examined closely with a lens but no unusual appear- 
ances were seen in the muscular coats. 

The muscles were examined in several situations with a lens but shewed no 
unusual appearances. 

The heart, kidneys, pancreas^ suprarenais and bladder were normal in 
appearance. 

The lungs shewed areas of congestion and there were small subpleural 
haemorrhages over the bases. 

Distribution of the bodies, -^^odixes, were present in large numbers in the 
spleen, liver and bone-marrow. Sections of the liver and spleen shewed, as in the 
tissues of the first three autopsies, many large cells crowded with the bodies lying 
m the capillaries. In the spleen large branched cells which appeared to assist in 
forming the splenic reticulum also contained many bodies in their cytoplasm. In 
blood from the hepatic veins bodies were seen in cells of mononuclear and endo- 
thelial type as well as in polymorphonuclear cells. In blood taken from a small 
vessel in the muscles of the thigh a fair number of bodies were present in large 
mononuclear cells. 

Various connective tissues were closely examined for the parasites but with- 
out result. 

Muscle spread upon the slide by the “ half-drying method ” and stained by the 
modification of Romanowski described in the first report did not reveal any bodies. 

AutoPSV 5. — Man aged about 40. Fairly well nourished. Death from 
peritonitis. 

Abdomen contained about two pints of purulent fluid which was collected 
especially in the neighbourhood of the caecum. 

Spleen somewhat enlarged. There were two large infarcts and many smaller 
ones visible. 
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Nearly one half of the liver was light yellow in colour and necrotic 
in appearance. The condition appeared to be an enormous infarct. The remain- 
ing liver substance shewed, to a less degree, the lobular changes described in 
case 4. An abscess cavity containing necrotic tissue and about the size of a 
small orange was situated in the non-infarcted liver tissue. 

Small intestine normal in the greater portion of its length. Peyer’s 
patches in the lower few feet were prominent. 

Large intestine except the cascum shewed no marked changes. The caecum 
over an area of several square inches was gangrenous and perforation at one 
point had taken place. The appendix was normal. 

Stomach. -There were several extensive areas over which the mucous mem-® 
brane was infiltrated with blood, and of a gelatinous consistence. Small areas 
congestion Averc present in the neighbourhood of these areas. 

(Esophagus . — The lower two inches of the oesophagus w'as occupied by a 
large sloughing ulcer which had completely destroyed the mucous membrane. 

Kidneys were pale and shewed fatty degeneration of the convoluted tubules. 

Pancreas was soft and flabby. 

Heart . — The valves were normal. The endocardium was stained red. 

Lungs . — There urns marked congestion of both bases. 

Brain. —Normal. 

Shin . — On the skin of the front of the right thigh there was a mark resem- 
bling the cicatrix of a healed ulcer. On incision a deeply situated caseous mass, 
the size of a large pea, Avas disclosed surrounded by red granulation tissue and 
dense fibrosis. The skin over the caseous mass was thin and on the point of 
absorption, the appearance of a cicatrix being deceptive. 

On the skin of the thighs numerous small pale areas could be detected appa- 
rently of the nature of cicatrices after superficial ulceration. 

Dtstribuhon of the bodies . — Large numbers of the bodies were present in the 
spleen, liver and bone-marrow. Many single bodies were seen lying in cells in the 
granulation tissue around the caseous nodule in the skin. In the small vessels in 
the immediate neighbourhood of this tissue many large cells crowded with the para- 
sites were seen. Sections of the normal skin of the thigh sheAved no bodies, nor 
were the characteristic large cells seen in the vessels. A lymphatic gland in the 
right groin shewed numerous bodies in large cells in the lymph sinuses and in the 
stroma cells of the lymphoid tissue. In certain areas of the testis many single 
bodies Avere seen and large cells containing many bodies were seen in some of the 
small A^essels. A few cells containing a number of bodies were found in films from 
the kidney substance and from the lung. Sections of the kidney did not reveal any 
parasites. In blood from the femoral vein bodies were found included in leucocytes 
and endothelial cells. In the films of different organs and in the blood many large 
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encapsuled bacilli were seen in leucocytes. In the capillaries of the brain some of 
the endothelium cells were packed with this organism. Some of these post-mortem 
appearances would appear to have been due to a secondary bacterial infection. 

Autopsy 6.— Man aged about 45. Cause of death, large meningeal 
haemorrhage. 

Spleen la.rge, firm, dark red, and not pigmented 

Liver large, pale and mottled. The lobules shewed the changes described 
in case 4. 

Small intestine. — Normal. 

Large intestine . — Numerous small ulcers extending to the muscular coats 
* were scattered over the whole length of the gut. There were several raised 
plaques formed by papillomatous-like outgrowths. On microscopical examination 
the projecting mass was seen to be granulation tissue, and the crypts of Lieber- 
kuhn in the neighbourhood wmre infiltrated with new tissue and in process of 
destruction. 

Brain . — Under the dura mater of the left hemisphere there was a large clot 
covering the greater part of the cortex and occupying the space at the base of the 
brain. There was no fracture and no extravasation of blood outside the dura 
mater nor in the tissues of the scalp. There was no blood in the ventricles. The 
brain substance appeared normal. 

The larger arteries were free from atheroma. 

The heart, lungs, pancreas and kidneys appeared normal. 

The skin . — There were no skin lesions. 

The distribution of the parasite . — Bodies were present in large numbers in 
the spleen, liver and bone-marrow'. They were not detected in an inguinal 
lymphatic gland nor in the skin. The distribution of the bodies in the other organs 
has not yet been worked out. 

Autopsy 7.— Girl aged about 16. In hospital for large sloughing ulcer of 
the foot. Cause of death — noma of the vulva. 

Spleen large, firm, dark, and not pigmented. 

Liver large, pale and mottled. Lobular changes as in case 4, very marked. 

Small intestine. — Normal. 

Large intestine . — There were many depressed and pigmented areas 
scattered over the whole of the mucous membrane of the large bowel. Except 
that the ulcers had healed, the condition was very similar to that found in 
autopsy 6. 

Skin . — On the inner side of the left heel was an ulcer about the size of a 
rupee. On the dorsum of the right foot was an ulcer the size of the palm of the 
hand, exposing the deep tissues and bones. The vulva was in a sloughy and 
very foul condition. 
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Distribution of the parasite .— were very abundant in the liver and 
spleen. The bone-marrow was not examined. In both ulcers single bodies were 
seen lying in the organised granulation tissue in the bases and also in the healthy 
tissues beyond. Largo cells crowded with the bodies were seen here and there 
in the small vessels in the neighbourhood of the ulcers. 

General post-mortem appearances. — It will be seen from the seven 
autopsies now described that there are certain constant pathological appearances 
associated with infection by the new parasite. We may summarise these as 
follows. 

The post-mortem appearances of the liver and spleen are in themselves 
almost pathognomonic. The spleen has a peculiar smooth, firm and solid look, 
and it retains its shape after removal from the body like an organ hardened in 
sitti. The substance is dark red, granular and homogeneous. The trabecula 
shew up clearly against the dark pulp. The consistence is firm but friable and 
the sensation given to the finger is quite different to that given by a tough fibroid 
spleen. The liver retains its shape after removal. The liver substance is firm but 
friable. The surface is mottled, suggesting the nutmeg liver of passive engorge- 
ment, but the general colour is lighter instead of darker than normal. On section, 
the mottled look is seen to be due to a white tissue which occupies the centre of 
ihe lobules and gives rise to an arborescent appearance. Microscopical examina- 
tion shews that the white tissue is a new deposit formed of macrophages and their 
contained bodies, which have practically replaced the liver tissue of the centre of 
the lobule. 

The large intestine shews, almost constantly, extensive multiple ulcers which 
are deep and sloughy and tend to perforate the muscular coats. The occurrence 
oi fungating granulation tissue which has a papillomatous appearance is seen in 
association with the ulcers. 

Purulent peritonitis and bronchopneumonia are frequent, arising, respectively, 
from the perloration of intestinal ulcers and as a sec|uel to cancrum oris. 

Septic conditions associated with the formation of infarcts in the organs are 
sometimes superadded. 

The small intestine rarely shews any lesions. The heart, kidneys, brain, 
gall-bladder, urinary bladder, pancreas, suprarenals, testicles, lymphatic glands and 
muscles shew, as a rule, no macroscopic changes. 

The parasites are found constantly in immense numbers in the cells of the 
liver, spleen and bone-marrow, in granulation tissue in the intestine and in the skin. 
They were present in large numbers in a lymphatic gland draining an area in 
which a skin lesion was present, but not in glands where no such condition existed. 
Bodies are, in some cases at least, fairly numerous in patche*s in the testicle. 
In the kidneys they do not appear to be numerous. They are present in some 





ASE a.— Wall developed disease . Spleen well below the costal margm . 
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cases in the lungs. In the blood of the large veins they appear to be fairly 
numerous included in various types of cells. 

The Clinical and Pathological nature of the disease. 

In the first report I drew attention to certain very constant clinical features 
in cases of systemic infection by the parasite. These were — 

(1) A great enlargement of the spleen, 

(2) Emaciation. 

(3) An irregular high temperature. 

(4) Abdominal symptoms. 

I have since been able to add the following which appear to be equally charac- 
teristic. 

(5) A tendency to noma and local gangrenes. 

(6) The frequent presence of a papular eruption and small or large ulcers 

of the skin. 

(7) The occurrence of hemorrhages. 

Enlarged sfleen . — Enlargement of this organ has been very constant. In 
Madras, bodies are almost always found on puncture in spleens which are so 
enlarged as to project several inches below the costal margin. On the other 
handj in a few cases the spleen has been only moderately enlarged. In two cases 
there was a high temperature and severe constitutional disturbance associated 
with considerable enlargement of the spleen. Bodies were found, but were 
extremely scanty in both cases. 

Emaciation . — Although emaciation is generally present, it , is not invariably 
so, and death may occur from several causes connected with the disease without 
wasting being a prominent sign. 

' Temperature . — An irregular temperature has been noted as a feature of the 
disease. This is almost always present in the final stages. But even when 
splenic enlargement is considerable and emaciation marked, a high temperature 
may be absent, or slight rises only above the normal may occur. The most 
frequent type of temperature is that shewing irregular rises to 102° or 103° F. ; at 
times a temperature of 104° or even 105” is reached. The two charts which 
accompany this report, for which i am indebted to Major Robertson, LM.S., 
are typical of the disease as most frequently seen. There appears to be an 
acute form of the disease. In two cases in which the spleen reached half way to 
the umbilicus there was high fever which afterwards fell to normal as in enteric 
fever. In both cases it was very noticeable that the bodies were present in 
very small numbers in blood drawn from the spleen, Major Robertson, 
informs me that such cases are frequently readmitted to hospital with similar 
attacks. 



Abdominal symptoms.— Tho. constancy with which abdominal symptoms 
supervene has been already commented upon. These were shewn in the first 
report to depend upon the formation of extensive ulcers in the large gut. Of the 
seven autopsies, in five there was ulceration of the large intestine, and in one 
eansrene of the caecum. In one case only was the mucous membrane of the large 
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intestine normal. The dangerous nature of intestinal conditions is well shewn in 
the autopsies recorded, where three out of seven deaths were directly due to 
perforation of the gut. Healing of the ulcers appears to take place, since in 
one case, only numerous pigmented and depressed scars w^ere present 

In the first report It was shown that the above lesions were associated with_^ 
the presence of the parasites, often In very large numbers. In autopsy 6, single 
bodies were found scattered through the organised granulation tissue, and in the 
young tissue about the crypts, large cells were found as in autopsy 3. Bodies 
which appeared to be multiple division forms appeared more common in the 
granulation tissue from the intestine of case 3 than in the spleen, but the rapid 
changes in the tissues of the intestine leading to fragmentation of the nuclei 
render it difficult to be sure of such forms. 

The amoeba coli is by no means uncommon and is found in the granulation 
tissue in the intestines and in the walls of abcesses in the liver. How far the 
intestinal condition is due to the presence of this organism it is impossible at 
present to say. Amoebae were found in cases 2, 3 and 5. Small amoebae with a 
single chromatin mass w^ere seen in the intestine as well as large forms in w'hich 
the chromatin mass has undergone division. In the liver abscesses large circular 
forms were seen. The Intestinal forms were identical with those seen in a typical 
case of severe dysentery in a European. I have not been able after long search 
to find any forms transitional between the amoeba and the parasites under discus- 
sion. In two deaths from typical dysentery in which the amoeba coli was present, 
the mw' parasite was not found in the spleen. 

I he occurrence of noma and local gangrenes. — Of the seven cases recorded, 
two died of cancrum oris, one of noma of the vulva, and one of gangrene of the 
caecum, hi two of these cases emaciation was not present and the body 
appeared well nourished. In one case there was. In addition to the noma, a large 
ulcer of phagedenic type which had exposed the bones of the foot. 

Noma undoubtedly plays a most important part in bringing about death 
from this disease. Noma and perforation of the large intestine would appear 
indeed from our cases to be the chief causes of death in infection by the 
parasite. 

Skin eruption and the occurrence of ulcers: Ulcers. — Shortly after the 
discovery by Wright of the bodies in tropical ulcer, Major Donovan,® reported the 
presence of the parasite in small ulcers which are often found about the knees 
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and elbows of cases of the disease. I have examined scrapings and small pieces 
of tissue snipped from such ulcers in three advanced cases of the disease and have 
found bodies in small numbers in each case. The ulcers usually seen are small, 
from 2 to I o OT ni. in diameter. They are covered with a thick raised scab and 
the base of the ulcer is usually depressed and devoid of gianulations The edges 
are usually thickened. The origin of the ulcers is doubtful. I have always failed 
to detect sarcoptes in them and they appear to arise fiom ulceration of a papular 
eruption which is generally found along witli them. 

In some cases larger ulcers are seen about the legs. They vary from the 
size of a shilling to extensive raw surfaces several inches in diameter. In autopsy 
7 , ulcers of this nature in section shewed scattered bodies throughout the 
tissues of their bases, and m the healthy skin in the immediate neighbourhood 
Very scanty bodies uere also seen in snippings taken from such ulcers in a similar 
case (PI. II, fig. 12). 

In the granulation tissue surrounding the caseous mass in the dermis of 
case 5, bodies were present in considerable numbers, and large numbers of bodies 
were found in sections of a femoral gland above this lesion. 

I have examined a number of large and small ulcers in the out-patient depart- 
ment, but so far have never detected bodies where there was no general infection 
with the new parasite. 

Pafular eruption . — It is common in cases of the disease especially in the 
advanced stages to find a scanty or profuse papular eruption about the thighs, 
Scarpa’s triangle, and the scrotum. Similar papules are less frequently seen on 
the trunk, arms and neck. Some of these appear to ulcerate and form small 
ulcers covered with a raised scab, which are evidently slow to heal and chronic 
in nature. An unulcerated papule from a case shewed, in section, bodies in small 
numbers scattered through the dermis. Since we have been unable to find 
bodies in normal skin, it is possible that the eruption is an integral part of the 
disease. It appears distinct from the scabies seen on the hands of many of the 
cases, and the papule examined shewed a deeper lesion than in this condition. 

With regard to the skin lesions in general I am unable to say whether they 
are due to the disease or other causes. The lesions have no very marked charac- 
ters by which they may be detected or differentiated from those occurring in 
natives not suffering from the disease. On the other hand, the presence of the 
parasites in them is important. 

Hcemorrhages . — Small petechial haemorrhages are of fairly constant occur- 
rence in fatal cases. They are especially frequent in the serous membranes, 
peritoneum, pleura and meninges. Larger extravasations of blood in similar posi- 
tions and into the mucous membranes appear also to be not infrequent. In one 
case death occurred from a large hmmorrhage under the dura mater, 
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I 1 

In# n dp' f if'i"^ ^fif«‘'/%r^'dl^* 1^? ill nil ,>n ,‘,i '6^1,/ ?% , K i^h,/ fl',,'^ ?p, F ^ 

In n! III! tin i,t n-t 4 I pt^h rn'i-'v*, |r tl * %i 'm n ii^r^Vv- !*' i > .n- iif , -ipillit ^ 

L'lrjp’ f< U . t >'.?!*■ i'.nttisi Irmrs *t us j j Vs-J.'' '• vi* r<-- f?-. > r^ur .^'', 'f - ■• 

;. T‘; ”! ‘'J'? *’"i !}f f('** i Is- .’, t-, •i'j-.n’i’ ,nJf'* -jrir'ii:!;.,! ,/ ! " 1 ,^ th ‘,. rJ 4' >1 a 

’iiJ'ip'tl'- «’,tt' S'h« ?! in ,>,'i' 5 }i(ii«' ..s ! >>r. K, tn f/ (r !‘’ 5 ^- !',*,?•-■••,] -. -M;, |?,it>- ■>. 

iHjA^ki •* T ht* fi'nlfJiS « 4 ••-•■'ai ■* (flii'*-!. 44*1 >'■!' f‘.< 1 nr •■.•?»* m ^ tfs? f ‘f? * of 

.i'lr'fj; i'4j < h;r"f!y nts.iiji ‘j-i'pSi j'’ r'';l*. srir- tn .; !«};>( f %T » i. ,,i( li A 

trtS i!it tHirntM'f ot polyius^rpJtn it f 5* if u i . af r; pjf -v jit H* ff!»'* d ! 5rsf»n ihr 
great m ifordy <>1 1» .i^, 44 m .mlin^r) |>sH Tne iv t nrtfi a- i » Mirroiiwfeil by 
gf.inulittmii tK'.Uf* v>hvh. eista'iKled Efi 1 sliifant e of a jns|«nii‘';n b'|*'een tht 
'kvmof {!<'!!’«* I’sbrou'-i tmiH% t«.hirh iJirwurKieil fbe mhole, Bofiit**;, lo-^nd 
readily 5»i tk gratiylatKws and tiih- reeer an jnb'lufi >n esnteajjhy itMuisn 

with crIN wa>; taking plan^ >1, ?tuay ,»*i ten, and fit <.!)3!)! > ust--} Kim ksl;rt 

ttrn to k w» in i'i.ih Id of ih* tiik ra^io'ipi *» fht-- yontiu 4;?a!'.ii:,.itsr}5't }y;<5ut 

totiiposrd ot lytiiplsoid rriU a'nl kt;,;* r w(>:a,e>ur!uir r;i-'rj'? th piM -!f>‘*i ‘¥’^'‘n 

in ovf-ry i .Vif' lyini' rnshf»'lsif'<l itngH sn '•'.<* litter type <d(»4l in tk- < 
m the n«*iip}!lvKirh(K>;!. Ixnls« -1 iamo ve:i h.ng •^ivjgiy^ ot m rwe . r.i I tlsrc’e*, ;n tb< 
invr| fihcl'.um In 1h«* imaii! r lesv k :n the nt 'ghhoarhimd of *»?»• j^rwulatson 

trt.be i ino, i'v>!sun>!ng oimieriiu** par-wto'** vi«r* ‘ie<>n, Th; n* w'-to ■iem'lso' 

t<* fhe all'' ii sn the loer an I 'ipif en 'rha*y vfi re mont otfev, ana hotl by or?»r 
jjtl* tn the rf'-M I w.ii: uhikt the nus'* «»f the « » II pO’siO'! !:*!? i!'!f,.'i the listnr-n fd 
ik \r-e-iik ill, II. fig, i}) Isi the soms ahtt h»j'g<*r vos'^eh thi-% Here tjfteft murh 
moo fft’i !!*j.h'' li* a KHoat gUnd *h!i'h had ken uh I hy the jrrrinnk- 

t!«>n U’tMit , iiutiv' i'thb, »-,5,<'h « ontaenni' let'otal bodies, Wi'U 'flnnie |;w tn 

t‘s.»se MS me: tton tv:th the ivjda of th gland in Un<.' r i|mI< ifip*! 

uhik !i Marmind* >! the ('-nil. In adiptjse ijs'^ur' ivlin h had l>ern iff< tded by griflitlT 
tuns tim.f, snufk* btxlie-^ iyi u* in ihn rsidotfielsuni rells »s} r''ipHlat;r-« wf-n*- readdy 
W!u In pirfH of tfio se«*t}t)n tvinnU' from tfin gramdition ti.wne boik-y eoahi Rftt 
fie ImHui I ither in the f.apiiUrr'S nr latger vr^-ii-ts, Iti the c of lotahlif 

.Ki.pniie ti'iUijr no knlni wire u> bo niadj-* out In tht'v* te*‘|.'nrii a|! 
ix twern utmltorrd ondotheluan cells confining ,1 amgh kuly , ant! latge <vilfs iwrtialsY 
c!i 1 1 ). ist'd from the %t 'isel nail and miitaiiHiig many btalk^, lonid k’ maik* mtt 
4 Stn'tintw of apiarenHy twrraal *ik !0 from iImi ifngli of the tanm case cere 
< art fully ^lart hej. ba! m Wtiies uarr found* In the iR’iglibouiliotxi of th#* pale 
t icatti^*like affas already mimy large cell? loaded wklt p^ttsent erf tht& 

mnti* nature as tht' epdlielial pignnml attre !*iT« in tl* liwies and tH*ca,wtt4lly m 
tk' stmaller w^di* 

S* Atttjlar tisitte fponi the s-kiw «n4 «ttl|>ffstofleal were ^pftad 

and ftawed % {life Roiwwitwaici Tl« tww alewmk w# 
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t5rp.iki Alis5f' f Wfte w,b|t#„wt*r«ir^ll’ 

Iti-s* , ' If pbmhi'ih*t. 
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tlifsf’ rt‘Hs -<r<‘ in nniity s-ndotlit^nid in na!r>! 

S<*rn fonninif llw wills t»f sn-iall vr'^i?'!'* t'\!Pi'r‘l 
tliOHi^lit it p(is'-il*li; thn; thny rn.sy iM-ci'iinn d'-ta-. 

<Jn.-ith iy\. y. iiy. 6 ;intl 7). 

Sj'LKF.N AM) IJl'i-K. — In h!*h.!,l hIiUu 
of tlto parnsitns -irt* srnn »ish«*r tr^.* 
or^.i'w !so surh rt'-i-'illon It to h».* tn.'tlf o\it lost J';*-: 

I’ytopliisin of ot;!ls. Tun atcoI tw.'t ’nuifl.u 

J.riifthyit'S. — Lavofin anti Mnsini, Rtt^s a?(<i Map'o;-) :M!'i l.-aw ati ■ 
tion to tilt; osistcnri; of piia:4«n-yto-,iH :ii! 1 t 5 ;r pir-nKn vtf }f< 

• motioniiflc tr and polyntornWiinn'lnur !t'-n-;.a;>ytn'<.. la rny fir*;! tr-put l 0 ro; 
;ilw) ruusiifs'rt'al t!y? part pityod l>y fJn,- 'i.’na»>i,yt(,'S in ap !■;,!.■ p.itas'.t.'S 

77i'' endi^ihelttim.-~-yi'AXi‘\uw\ jukI IwiiuidKnn noto tHn ot.-i.'urfrrai’ fis dit; 
parasitn in vt'ry Uri^i; nells in thn spWoti awl hot'if-maTtow. In ny, n? •.t yfpoo | 
also tnado mention of tht'so cnoriwuH ta'lU, wlsi-- Is api^rar in bt: ot a '-'.'"sdat wiUif^ 
to the’ niacroph'i^os in fatal casos r»f lualaria* L ht* fiStr'l'n! sjudl' of 'a.s,» 

lions of *bo spluwt Aral liver in t'aw;« **! infi-rtiixt Viitli tin- ra-?; |,yf,4?>i!e ‘i.sa 
It’d me to (.'Oiinknlf that the !si:utopl'a,4pM are derived thf va-^rstiar r'l* 

thnitehunj and that, ihtiy r<;prt'srttt a ftn,<l '•tn;e of e:t:v!lo! Heins w v-hi;,-h 

{•otvt* ht’Cinnc more awl tnoft- moclirjt'd a!’d dbtendrfi -.vith irndtsdr-d pann.jiV'i,. I? 
is indt.'fd e'SHy to trace !:‘very ypsiilalsoti kiS.wn;;!. flat'tcncd e'nd-it.bi-ji.jin veils fo”* 
tain'mi!.^ a few iHhdies awI the i.'normoits swoHmi tsiUs almost !)£y<*V!!.is.» the -v.ipiJ! 
ill whic-'h tfr-y he. fn fiolh the liver and spleen, niany >■.•,00' ho;!:r >. a'X I’.ndnded .m 
etdls «d endot.hejial nature ifuin in the iewTHAien, i?t iflwi'Mhis her! 'U nve.kesl 
tiv th«' rupture of manvttf thtt mon- distentled endothe'i.d j-'clk, -iud ako bi, tS)f 
fict tkiltuany mriothehom cells .ipptrmm ii>' in ip{k; jf 'o ee'k of losp': 
memonucl*,* ir Iciutocytr* type and rwty be reuldy sdavsed ;ft Ihts Two <, eik, 

in reality ewltdludia! in nature, are fiyured l*t me vsl.trgi,; mxmv.icU: » H'ut'oi np>i 
in tny tiist leport (%. as) audit is py-vsiWe ihit others luve. erred 
The folhrwing types of endotiiolium mdf in whitdt the pnrasihi mxun 
noted. 

i. Kudothelinni cells hiit little inodiiicd. In tdins these Ivrt'fc !«wid, o-t 
kidtieyshnocd nuclei and esit.msive prntopkatn tthich U oftrn nn'anittnl n 5 is to 
■give th«? cells att elonwatcd appearrmce. Tlic pfotoplasm, 3 rule, sht-#s t 

tendency to vacn»3lssat<o£> e$pf,‘cially towards the frtHrc,jMls o-f the celtt ( 1 ^ , U. ii§. ■£»]., 
It al«r tends to become ■protruded tn the form of bad?., -In W 

tiutic flat or they may stew at ono^ nrmtterafoli'hiytb.yiwl**^ 

Ttey iire applied cMy to the c.apilkr|;«idl'or'«-mw^:' ; ,„ftey.e9hi,»ii,j||'a,n^, 
' Irtinii 6 ,t 0 .I;*,, bodief, , Identical »» Id tW td! tte , ■^ 
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notably to sruno foru!-* of ntalii,oM;it OTuloif'HrdiTb’i 
Th.it f!t“'5tui'tmH «■'!' rnd rdr-s hi ntst n«';':o',%4riiy !<> ;utM:s‘ ‘raa •;<"■!. of cbr- 
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py.f,;mj i is also fijeiKtf.tlly ilisHcnlt a?nl tN* u?,** oi 

(luanfitjos of blood, a pi/sisf whirit l»a« iwt'O «’uii;jsbt«;4 t;5pof..;:il1y by Kvhfan.* 
Tfjt* (f'xperi«)«-Tits <sf Weri^jo ’ arid othow tndoo-d stiu'w th*! il oi liio tjadotteUofr! 
.)!*!.! V'firorytrv in thf* woorAi oap-ilnrios whit h rtfo rrainly irsiplbatod 'w!.«j .00 
tif tfio hlriod strs’ASfs by trltrs Wr ri>ay d 

ali'oorst ! ojirodor this fornt of splcnonjeg.tlv (VS a s.--p!ka*{tta hs which ihs ■(h.w 
pnt.rsirt' b the infecting orgiiisi^nt. Wr do no! yet kEii.ar hm- thr,: |rrrA:dl<.- ^*',^*> 4 ; 
the blocnt stream or whether it, rtiay give rr-e* I*'!! conditkn'iH otf-.rr thim l.iiost* fo-iasd 
it) sp'enoraegaly or in tropiefti jilrer, bat in Ihesr we ap|Wcir to Have tW'O very 
■ifistinel type? of intertinn. 


(j) A itnral leMusj—Tropica! uleer, 

(2] A st'ptiraroiia "thc' tyoralle!! JTtalarii! rarhrxla cd Isv.ice 

The lurt that ati wtfeinion may k; ne-tsn’.y of en-iss-tJirhal Hpp«c:tr;; 

to me to he important. The i'xan»inAtio}i of the |j»,T5pheral fefcosi in h»4im. 

h Si'arcely likely to have Its! tr» tivj tHsrfwery nl ttir paratite. In 
IMalfa fever splenic puncture is gerw, ‘rally rK^cessary in ordef h> thf* soles Tky'; 

niiera-organknis. Kvwi i« pramumretl Ktopticannks, wljcre cultural trscikmls catt 
tte employed, tiic detection of forms iir the IjIichhI h nneertain, aw! a lltwiit, 

oetiertilfy rc'cognist'd as k?ing withwtt significance, fly piwr.'turinf thi* fplww 
one rentovea many eniltdfu.dial cells iiiul kmcocytci wbirh Iran* remain*?*! in the 
vjsceral c.tpiibries, thus tapfkng an entifidy diferent |is«ac from tfee felopd. Sirch 
a nie.'itw <d investigation shmriti be, a fraitlof orw in di^casfs vrlse« a Mami 
ti«.»n api«‘arh pre^babki but whew «» k t& k? Aftctcled in llir> 

tslwwl, c.jr., yellow krv«e. , ' ■,',■■, 
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Compartwn of cofidstionr^ faaud iti infection by 

ihe ficw pamsite, and in Trypanosome infection. 
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sv’iiik *'' 'Af sri*’ t.; l li*-; storing rtl 

ofTl'f »■« »! an an-ihry^'d st.Hitti m th*'* ftplrtwc cells 

teff'i*" c»i vnesi f'tT.carftiih!** by llf'.’m' |}i>4j'-‘!S. In try|i;jno* 

'-tern** mUixtian <tl ibt: dog sweb A pb**!H‘>«ien<,?is tm appear t,« take |^a*X',ar«I 
tii>rp tiift" |ia»4rtty ttl f^kitiw ope « h4 m tmdmh p;bt'gs>cytt»is is iw 

gjwi or l,hM ir-fmwiulai? 4%Kslk>n »i ra^.., ' 

I« » «3©g «t.teeie4b»ii# «l .if* 





t- c.fjtrfiji: (1 ;nrlui!r(! fVirmv. Sois;^' i.if ili*- t'irr;;-, rs^ ■ 

.ini'i :i,s in iHf- « ;ist* ol int'lisdj'.i a ‘Ojids! f? ■*<';; f<-i tin' 

par.'isil't?. !a spiff c4 many /.uti-jM-; .’f-nrt '■?,;>■; ^ -i « 

u'a*( f^arounured. Coiitrarj t<* >hf ■■fi't'i:? . .;?■ j!"« ■ jf r.i ■!?;',■ > '■/■.■■ 

par.isiie, intraffliulir appjfirfu ;*<,• if p'fj ;v<;} ;;,■•,%■ l.ir;*-.;, v.*,,. 

diwfri,*' joisfd a*;-'! -ifaitt-rfd 

Conclusions. 

i. I'hf- boiiic.T ttfSfrthf*t] i» v Wrigist ih fr‘.ipa;’t> uu.ft rri,t, 

jrtan f.'Mimi in fasfs oi mSars^ftl '-iffrn iti ?n iK'-’b ijvfs 

tht-' bodies are for tfs!,* nutsl jjatf incuu!*'!! in th*- cv*<»p!.fa:i nf ut md>'n i ',4 
fiatuff In tropifal alfft tn** bodif.-h .»p|jfar n's Pa: a, a ,* 4 m- 

tii'irtiy or.'innlonsritous type. 

3 , In nialam! faehrsii'i ni Intba Jbf- :* -■;?#' '.fry (.•nficr -i* n's’ 

^ipk’fts, liver and bont'-marroa. Thei- mv ws ♦■{'ujsidfraldt'- rainibif-A, :>:■ iKin-*' i j-v; 
at least, in the hiin^'A asnl |n th*' Mflsic'V ibt'y An naj ?•-.* h<’ :n befy 

fiutiiifrs. In tin- above nawed vi'.a-t;t'.'s iiit'v >naA in’tor in ifarvjf ‘f.t*;.;,. ins fo; ‘.if 
o'.osf part they .ire in eolis of fuslnthflj.i’ ’laino , o-ip*** .niJy InAyf: '..-.■ik 
ffuwiled Hstb tilt.' bodies {m.KTophagfs}. 

3. llodifs may l,a- proseal in l.irjff titimbf’r?. in ih-! j^^raonLvf.'V' itfaie -ajs'-i 

with siifi-ralion of tin- large' into'sUitr tn of t:;'a;h'vxi.s. 

4. lifsdif.s may goTifratly I'h- IouihI in sniitll lannh’rs i;., i^r.tr.uiaho"; 

oS sin. til .utd larger ulcers, aist! in oi’.uiceratvd 01 sbe oi .•Hk.i-,' rd 

rasfs oi so-e.'illfd in.abrial earlnrx’.t. In this east;., as ir; tht- tesns, ii>e isidifs ir-c 
b.U'id lor t'h<* most part lyittg bngly bi eticlo’iH'lhl u’lk ot dit-’ bnesl, romii'irkH. 

4. f'mlirs avf'ie fsaunti ii'i a lynspbati*: gla'sl Vr'l'.ief* t!ran«'.''l a Aik?:,* h'ssoo 
eontaimrig the bodifH. ‘rfmy vvero not in a icmpb-itte erdvut drasumg 

e.orntal akm, 

6, Iktdie.s may hi' fwind itt leiicoeytr's in the i-MM'ilita.aai tbomi. I have aor 
sei'tj uiiinistakt‘ab'lt; forms its rod cells eilhsr ,i« pt'fipho.ral or tipkmu; hPMni 

7. The vast mrijonty of the fwjcfes li*; sn th»-’ < yb-tphosm of itnilolliia'sism 

I'lir I'aehf'S;!;* is essfiitially ..at infeetinn of dm vaseabr eftrlolhrliuni art'll rt'.v-noldf » 
in many ways a chtooic geptir'teraia. 

The process of infdetitMi appears to be- ;?s lolh.nv*. HtMtis;,* H’s tafa'O op by , 
or jnvade, endothtdmm cells in the viscirraJ aw! ceruin t'lfief capdlairjitTt, 
lujlation tissue.. The tjtultd'heliutu cells incf»’ai«* hi si^e atwl hr CKinr iswfr and RKwe 
distended with tlw; |jara.sites (nwitirnpiia.ge's), TIk* ftdl* finafly miKfg^ 0^’vm.m 
atul appear as mere ba^Ji filled 'with large nw.wftei'* tddfe pemMt *. ; ' 

$ueh, edif would, a^tear to., rupture tad cwtfcwwd. m 

iniGt. M' inlric*|lu¥r'. t®'': ia^«}'dp' 
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